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(54) LIQUID CRYSTAL DISPLAY DEVICE 

PROBLEM^TO BE SOLVED: To improve the display contrast 
and the visual characteristics of display colors and to make a 
high-speed display possible to be performed without the 
degradation of front contrast by adopting a constitution in 
wmch an optical compensation sheet exhibits the mm. value 
of the absolute value of retardation in a direction inclining 
from the normal direction of the optical compensation sheet. 
SOLUTION: A liquid crystal layer 52 of a bend oriented cell 
consists of an optically anisotropic body 54 having positive 

uniaxiality and an optical compensation sheet 51 consists of 

optically anisotropic body 53 having negative uniaxiality^ The 

optical axis (director) of the optically anisotropic body 53 

having the negative uniaxiality of the optical compensation 

sheet 51 inclines at a large angle to the norma in the reg.on 

of the bent oriented cell near the liquid crystal layer 52 and 

the angle of inclination thereof is nearly 0 near the center 

of the thickness direction of the sheet. The angle of 

inclination increases as going further from the liquid crystal 

^^e S^;:^^I=:"^^: indeed to the normal direction of the 
optical compensation sheet 51 . 
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[0 0 5 51 ^^m<Dmn%m7jkmmic^m^ti^^^m 
[0 0 5 61 ^^m:^m\i. -mc^4^=^T^^y^m 

■ [0 0 5 7] -hfa7=Vx=25^^.-,^^ig^^j^g^^^ 

a^fiijMii^, .pfl^wiiiti. m^mm-j^. mm^mm 
[0 0 5 81 ^^^:bmnmm(^iKm&^tm^. 

8 3 ^mfi^-t^ m^B^T"^ ^^^^.y^ ^^^(^ 8 3a, 

ib^i iTNffiiMfii?riiirf»ff 



^75^®. fiP^R^E (^J, 8 1 a, 8 1 b, 8 1 c) ^ 

[0 0 5 9] Jif5M#4^ (^^) (±, 5~8 5^©ffiH 
(^#fCl 0-8 O^cotSH) T'^{kLTI,^5-<!;;4S$fS 
±ieM#4^tDft.hMtt, 0~8 5^<75®H 
5-4 0^) (C^K,^ *^c^c75ftAffl^5 5~9 0^O^ 
K (;i#(C3 0~8 5^) (Cfe5::t;55^fSU^ UlSfC 

ea) AK immd^mcMitL. -^utt-v^^ 

5~7 0^(73t5ffl (4*(rio~6 0«) {C^35- 

[0 0 6 0] ±mit^M^m(i. ~mzr4^=^^^-y 
^mmimixijm.L. ^cD^stf^^m (^^^^r.^^ 

'''^ ^ ^""'^'^fnm^Mnm^^ Mir 



-Htite^ra^ct LTil. 7 0- 



3 0 0°Cx)5^iL<. 4#{C7 0~1 7 0°C;JS^fiLV. 
[0 0 6 1] ^nmnny^^:^^^-^ -y^mtL 



8 4ttS0^^i^^cr)&,^^»^,-t-„ ^?^8 5(i 
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[0 0 6 2] ±IE^MS'K I^EStt^iJSLOS'&tt^y ^ 
f^B^attT-V ;^ ^ ^ y ^ \\L^^(nmA^ (D^it^^^ ^ 

1-5 0M% ($f*L<«5~3 Oa»%) (75»(^-C 
10 0 6 3] JifEJi^ll^-t b-Cti. T-V^^^-fS'^ 

^y^^it^micni.x-mzo. i~ios*% 

<(iO. l~8m»%, m^O. 1~5«»%) 

3 0-8 0%<75^lir-»*bV\ SfcT-«rf^MtSti3 
0%a±, #(C3 0-8 0%c75^ia^S$?*L''\ ■^^'"^ 
-^r-feT^- h^'^V'- (ASTM D-8 1 
7-7 2iCt^9i'JS(-cti5#f5n^1il) 0. 0 1- 
2 0^>(75^ia;<>5»* l-^'o 

[0 0 6 4] ±teii!8(c.T^$n5'^{trsMM^^w-r 
[0 0 6 5] ±fa^^S;^)l'75--^X{i. -mc5. o 

(C5. 0%>:>lT^Wi-?.o ±ffi--r^'f*^ ASTN-D 

1 0 0 3- 5 2 (rt;eoTa'i^$n?>o 

±te--^•X(i5%^:J^T^5$f*u<, ^b(c3%^:i.T 
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/!i5»SL<. l%liJ.T-C'fo5r.i:^'^*?*Li'\ 
[0 0 6 6] 5t^^*l^ff^fi!ci-^fc«6c0^fS(i, 
^ 3 r ^ y ^ fk^i^&t/mliEwftiicoft-g-i^ ^i^^Ji^i^W 

LTli^ N, N-v=;^^vu4^^wJ^T5; K (DMF) , 

p<^/u;:^/U7^:^->K (DMSO) S:tJ<t°y 

tt^g^J ; ^y-if ^St/--^f-v^(r5«1Stt^^iJ ; ^ t3 P 

[0 0 6 7] Jite^j^O^**ffit b-Cf±. 

[0 0 6 8]>:^0^-C'ffiffl$ix53t^M«->- ^ 

^|:ife^;»^P.5-8O««V^-C*3 0, 10-7 0S^5$f 
* L< > il#(^2 0-6 0^755^?* LV\ lAn^Xda 
I (An:, t4)fe^m*^W«B#f^^^L, d3 «^<7> 

m-^^^f^-T) xmt^^irh^^^^:^^'^^'^-^-"^ 

ay (Re) -Sxti5 0~l 0 0 0 n m-Cfc D , 1 
0 0 — 5 0 0 nm>45i?ibl/\ ^ 
[0 0 6 9] ;$:^B^(0-<> K^^I^^r/^Srfl■•rSf^9^B*'^^ 

m^tifzit^mm^y-hoci. oc2. SLt//<-y^7 

S. *^ffi«->-Hi-*<7>^iaKbT>bg:>'^ (fiP*'. 
OClXfiOC2) o '!f^RlS:t>'R2(i. ^n^';tX7 
ify^1j[^i:^--t^^X\ HSco^PPS 5ro*[^(c*l-fS 
-t-So *frpt^ti«->-HOCl. OC.2<:05t^S*Ii 
50 tt, fSfa-1r/KCI^/5>V>-g-9i9i^Bae^n-CI/^S„ u*^ 
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^:^fS]^,T.-r„ PA. PB(i. ^tl^'tim^^A. B<7) 

f0 0 7 0l ±^mm~>~hOCU 0C2O^^S^ 

^i^J^fSLV^ -C7)^^, ^EnRliPRliro^^ 
fi, -^(--4 5-4 5^<7)®H{C$,I9. -2 0-2 0 

ScoffiHW* L< , i o- i O«<^t5;05^f j ^ 

>^o ^R]R2irPR2i:O^St±te<t|l]«T-fe5„ ^ 

LV^ @ig«lPAiPBfi5:i,>{igil:^ fe^V^ttipfTT- 

~8 0ScO^iaT'&>9. 2 0~7 0^W^H;65i?^ L 
jo 0 7 1 1 ^fgggcOHAN^- Kir/P^*^5?^.-3* 

iBS§tL^c^««C.- M 0 2 . sa^sit^ 1 0 4 

5 <o^fmcMit-f-^^ fS^eir.u 1 0 3 (Dmm<7^^m 1 0 

lO 0 7 2] Tt^Sfti^— 1 0 2C0^^^;^§fj; j- 

* l-l'^ w(75:»-g^^ 1 0 6 1 0 7 <!:W:^^(i, _ 
^{C-4 5-4 5^(75®ia(cfc>9. -20-2 0^0® 

m^m^ L< . 10-1 om<D^mmj^ Ll^ 

1 0 7 1 0 5 i 1 0- 8 0 

^cO^IST'fci9. 2 0-7 0^OiKH*WSL<, #(c 
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3 5-5 5^<7>ffiH;6S$f ^ Ll/ „ 

JOG 7 3] lAn.Xd. | (A n . tt?S,-B-fr/uco?i$ 

t5 ^ n ^ f^a^B -ir CO f^s^B« <75 U -7^'- 3 ( R e ) 
(i. -^1^3 0 0-3 1 OOOnmT-fcS. 
i^MCi,,^Xtt. U^-^'_,>3^(j^ -^iC7 0 0- 
2 0 00nmT'fe(9, 8 0 0 - 1 8 0 0 n m;4J^? ^ L 

fi> -«J{C3 5 0-1 0 0 OnmX'h^^ 4 0 0-9 0 
10 0 nmAm^Ll\ 
10 0 7 4] 

[0 0 7 5] ( 1 ) h'mi^m^B±/u(njm 

5lC|p]gr^ib-ti:. -fevu^^j,^! o^mT-S^L ^ 
^ttMj^p^BZL I 1 1 3 2 (An. =0. 1 3 9 6)^ 
SAL. -<>KiB[6]fgfB-&/U^f^MUfc<, #biX7tl^Bl 
20 -fe.UC7)^^^,^cOU^^^-->3> (Re.) (i. 139 

[0 0 7 6] (2) HANSfg^^B-fr/PWf^iu 

xylite. ^<^2^cD:ff^^m^i:mf^mm±Amf^i- 

?±KfSB"BZL r 1 1 3 2 (An = 0. 1 3 9 6) ^^A 
30 JJg<75i.^^^'-,^3^ (R^^) 6 9 8 nmT' 
[0 0 7 7] (3) 7t^M«->-hAW^^M 

-f^7^>«£)^ (0. i;,ni) ^mmvtziooumm^ 

(tt) $^) ±(cr^'y u-^^^45feJ^g7■,^:3ey^ 

f^yUTyUra-yP (TteOfb^^, (1) ) 
tfa*?^Sr^*L, 8 0°C?fi®{c-caj^$-itAc^. 9 

[0 0 7 8] 
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[0 0 7 91 ®\^(0^mtfx^^ n . s ny . m^:^^<^ 

— ^y^/V'M.<D Inx-ny |Xd. {(n. + n.v) 
/2-n. } X d^ft^LfCo ff^^. ^^-^n;^-^ 

^y^-^ (AEP-10 0. m) mmu^mm) 

i^jay^b. ±ial n. -n^ 1 Xd-^ , ( (n^ +n 
y) / 2 - n . } X d 3 ^ftS ±15 h y T-fe^/W 

-e. { (nx +ny ) ) X d .^ fi 4 0 rnn-C : 

10 0,8 0] rwia[6]ii^_h(c, HfraiL/-ffiB^BttT''< 

#-^) 1. 8g. rc^l^Vi^U h U ^^n- 

;u:7°n y^:^ h y T> y l^— b ( V # 3 6 0 ; ::K:RgW^it; 

^^x* {mm 0. 2g. -fe/un-xT-fe^- 

U-h (CAB551-0. 2 ; -r-^ h-^^'!^?;??/!-. 

i±M) 0. 0 4g, %m^mm (^yu;y^^T-9o 

7 ; ■ ^4^—^±M) 0. 0 6 g ^5Lt/±i!S^iJ (*-^ 

^eir-DETX. B^^b^ (») m) 0. o 2 g 

3. 4 3 g<?5 7<^/^^^''^-i^ 

{caiiyottTH^LT 1 2 0°C<75iS;faW4'T'3 5>rBl*Dift 
5/i?{b-§-i^^Sai^$*^-^^ 120''C 
O^SiftEETKiS'lT (12 0W/cin) ^^rffl^^Tl ^^-fflU 
V.Ba.ML. MS-ete?^L-C. ffSl. O/xmCOx-f^ 

[0 0 8 1 ] -coj: 9{cU-C#^nfc^^^i«->- bA 

m¥mm^')^^y ^-^-^ (aep-ioo) -c-sij^l 

fzt^^. Hi 1 1 {c.T^i-j; (w^-x-->3> 
— h u ^' — 7=-'— ■> 3 v-zS'^-i^ D t Tir-S :^fS]7JS-^?£ LT^e 



[0 0 8 2] Sfc. (t'^^^^t^'T -;'^f^B^B 

U-v^3 VLfct ^6, R e »/J>fil:o;^|fi]^5j?:$:^[6]iC 
->-h(75&^*tS)(C>F)-L-C4° ^^66 8° 51^6^{C^fk 

li«v^- hA«l/^— r'-v'a V (Re^ ) -OK 
ia[fi)-fe/V-Cii 3 1 4 nm ( (4 0 nm+ 1 1 7 nm) X 
2) -C-fc*5, HAN^- K-fe/l'-Ciil 5 7nm (4 On 
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[0 0 8 3] (4) ^^^i«v'- HBWf^$i 

±ia5t^tt«v- ^A(73f^Ktc^^v^T. mm^n^tx. 

TTAC7^/^Aco{-^*?lO {cTiec754^y 

3t^ffl«->-hACDf^iitlB]#{CL-C 
30 7fe^M«->- SB^f^iiLfco 

/UAW^-g-tc J; 19 #ibnfc5i-^» 1 2 ^c75.1^ y 

1 8%}§f^i: LfCo ^ 

$ili5£{*L/j:A5P,U:iftL, 6 0 // m«7 ^ yui^Sr# 

fc„ -cD7^/uA^^y :/y^-;?-AEP- 1 0 o;c 

nx=l. 540. ny=l. 540, n. = 
1. 5 3 6t:'fcofCo nx . ny (iffil^lCfcO, n. (i 
40 iS^^l^tr-fc of-„ I nx - ny 1 X d (10nmT% 
{ (nx +ny ) /2-n. } X d:^ (±2 4 0 nmX'fo 
ofco An:a (4 5 0nm) /Ana (6 0 0 nm) 
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[0 0 8 4] ccoJ;9(CL-C#«bnfcjt^«(K->- bB 

fp^o-C. lbi»Kf^RffM^y7"y>-3'- (AEP-10 
0) -Cffli)^Ly-ci::i6. ^^-7^-->3 V755-tfPi:/j:^ 

t- w--> 3 Lf- i: ^ 6, Re ft'HiI(^*[^<75¥ 
50 J$lffiM:ft{i3 6° . |An3 -d., !OU^'-x-->3 
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6 OnmX'^o/i„ 7fe^M«->- H B W u 

(Re. ) (i. -<>-Kifi(^-ir/UT'(±8 0 0nm 
( (2 4 0 nm+ 1 6 0 nm) X2) 
[0 0 8 5] t#e,iafi*^B^<7)^^|^|^-^_Y (B) ^ 
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[0 0 8 6] (5) ^^m-y-hccorfm 

It^L. ff$ 6 0 /zm«0 7^'yU^^fffc^ :i(757^'/PA 
$rrcy yyp<-^_AEP- 1 0 OI'JzoXUiJ'-T^- 
1- 5 4 6. = 1. 54 0, = 1 . 5 3 3 Xfe 

[0 0 8 7] {&) it^mm^y-hrxDY^m 

h^Z^^^^V^-^MWt-^^itCJcoT. ff$ 5 0 3( 

-1 00(Cj;oTUi5^-7^-~>3>fit^aij^L, 
(^MSL^c<!:r^, =1. 544, =1. 54 
0. = 1. 5 3 6-C-fcofco , fiS[^(c$> 

■5. nJifea;fyi^X'*,ofc„ * 
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* [0 0 8 8] mmm i j ±.m ( i ) xf^s^ UTt-o k 

2 ^ 3 7^ 3/ ^ ?^B^B«filJ;!)5-(ryU(C^[^^^ J; ^ 

0 [0 0 8 9] rOfga^g^.T^ggic^i^-c^ 5 5Hz3gff^ 
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« 1 tc^t-o 

[00 9 1] [tte^^ij 1 ] _t|g (1 ) Lfc-<^ F 

B^^.T^i^gir^ L-c, 5 5 H z mm-<:ws.^m^ L 

eS7K6V, m^^2. 5 VCONB^— L, :@ 
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[0 31 HAN^— K^^^B-lz■>'^cote:^W■Eil'C'foa„ 
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[BIS] ^^^P^O-ii/ KKl^ir/w&Wi-SMS^iSa 
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[0 7] ;$:B0-^<75HAN^— K-fe/l^^W-t"?)?^B^*^S^ 

[0 8] *5l0^or^0^Blg7P^gtif£ffl ^n2>7t^««-> 
- h w 7t^s*g <7)f^* ^ ^F-r 0 -C' fo 5 o 

[0 9] *?g0^W-<v HWB-feyu^ffli^fcfSB^B^7i^^« 
[01 0] *:^0^<iOHAN^- K^^Sa^B-tr''^*ffl>''^^^^B^B 

[011] mm.mixm^^hti^^^mm'y-h'^^'^ 

[012] ^^S^fi]l-C'ffl^^P>i^5 3t«ft->- H<^5t¥ 
S^lto Wi^-T^— > 3 ^ffi<73:^Sfefe#tt^7j^i-0t:'fo 

So 

[??-t<75tft0^1 
11,21 Mm-^^^ 

14a, 14b. 24a, 24b, 33a, 33b S 
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13, 28a, 28b, 38 7-' ^ \y ^ 
15,29 ^& 
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1 7 , 1 8 . 2 0 2 7 . 3 4 

2 3 ^.L^^ 

41, 53, 64. 66. 73 ^<0-m^^^i-^yt 
4 2, 5 1. 6 1, 6 3, 7 1 ^t^|i«->- f, 

4 3 m^B±j\-(Dm^Bm 

44, 54, 65, 74 iEW-Wtt^^i-^it^^* 
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5 2, 6 2 Klfi|B]-fe/K73f^B%g 

7 2 HAN^- KOfl^fi^ 

8 6 igB^Xi^^ 
8 2 lEf^lg 

8 3 3fe^^;)^a 

83a, 83b, 83c m^mi^^ ^ ^ 4 y ^ ^[^-^ 

Pa, Pb, Pc 'r^^=2y-^yy7mi^^{i^<^^ 
8 1a, 81b, 81c mm^Wi^a 1 
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8 4 iSe^5S«:(Or£i^ 

8 5 7t^M;fyScOR e '0*/J^tt^.T^t-;fyfS]^itB^$i# 

P I C ^^B^B-iry^ 
A, B {iitte 

OCl, OC2 ^^««->-h 
B L y<-y^y-^ 

Rl, R2 hW^t'^-^-^l^] 

RPl ®B^a-»r/K7)fi^^A{|tJ<7)7t-^'^^|fi] 

RP2 m^B±JV(DU±^Bm(Dy\i>y:^^ 

PA MpfeteAOSiitt^:^t-„ 

PB {S5tffiBO:gii|4 

1 0 3 f^B^air/t. 

1 0 1 ilTfe^ 

1 0 2 3t^««->- S 

10 3 
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